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Benzonitrile (2b)
A solution of iodobenzene (101 mg, 0.50 mmol), Et4NCN (390 mg, 2.49 mmol), and 1,10-phenanthroline (18.3 mg, 0.10 mmol) in DMSO (1 mL) was stirred at 130 °C for 1 h. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 30:1) to give benzonitrile (2b) as colorless oil (24.7 mg, 0.24 mmol, 48%):
1 H NMR (400 MHz, CDCl3) δ 7.49 (t, J = 7.5 Hz, 2H), 7.61 (d, J = 7.5 Hz, 1H), 7.67 (d, J = 7.5
Hz, 2H); 13 C NMR (100 MHz, CDCl3) δ 112. 4, 118.8, 129.1, 132.1, 132.8; IR (neat) 3063, 2228 IR (neat) 3063, , 1557 IR (neat) 3063, , 1477 758 cm −1
4-Methoxybenzonitrile (2c)
A solution of 4-iodoanisole (117 mg, 0.50 mmol), Et4NCN (390 mg, 2.50 mmol), and 1,10-phenanthroline (17.9 mg, 0.10 mmol) in DMSO (1 mL) was stirred at 130 °C for 1 h. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with AcOEt (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 30:1) to give 4-methoxybenzonitrile (2c) as colorless solid (29.7 mg, 0.22 mmol, 45%): 1 H NMR (400 MHz, CDCl3) δ 3.86 (s, 3H), 6.95 (d, J = 8.9 Hz, 2H), 7.59 (d, J = 8.9
Hz, 1H); 13 C NMR (100 MHz, CDCl3) δ 55. 5, 103.9, 114.7, 119.2, 134.0, 162.8; IR (KBr) 2218 , 1607 , 1458 1364, 1258 cm −1
.
4-Methylbenzonitrile (2d)
A solution of 4-iodotoluene (109 mg, 0.50 mmol), Et4NCN (391 mg, 2.50 mmol), and 1,10-phenanthroline (18.0 mg, 0.1 mmol) in DMSO (0.5 mL) was stirred at 130 °C for 1 h. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. 
4-Acetylbenzonitrile (2e).
A solution of 4-iodoacetophonone (49 mg, 0.20 mmol), Et4NCN (156 mg, 1.0 mmol), and 1,10-phenanthroline (7.4 mg, 0.04 mmol) in DMSO (0.4 mL) was stirred at 130 °C for 1 h. Into the resulting mixture was added H2O, and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 5:1) to give 4-acetylbenzonitrile (2e) as colorless solid (7.1 mg, 7, 116.2, 117.8, 128.6, 132.4, 139.8, 196.5; IR (KBr) .
Ethyl 4-cyanobenzoate (2f)
A solution of ethyl 4-iodobenzoate (55 mg, 0.20 mmol), Et4NCN (159 mg, 1.0 mmol), and 1,10-phenanthroline (7.3 mg, 0.04 mmol) in DMSO (0.4 mL) was stirred at 130 °C for 1 h. Into the resulting mixture was added H2O, and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried 
Procedure for Radical Trapping experiments
A solution of 1-iodonaphthalene (24.5 mg, 0.10 mmol), Et4NCN (78.1 mg, 0.49 mmol), 1,10-phenanthroline (3.50 mg, 0.02 mmol), and TEMPO (3.10 mg, 0.02 mmol) in DMSO (0.2 mL) was stirred at 130 °C for 1 h.
Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, concentrated under reduced pressure, and determined GC analysis. No desired product was observed.
Procedure for Electro-reductive Cyanation for the Synthesis of 2a
The electro-reduction was carried out in a 10 mL vial equipped with a carbon felt anode (Nippon Carbon JF-20-P7, ca. 320 mg, dried at 250 °C/1 mmHg for 1 h prior to use) and a platinum plate cathode (12 mm × 3 mm). The vial was charged with a solution of 1-iodonaphthalene (127 mg, 0.50 mmol) and tetraethylammonium cyanide (391 mg, 2.50 mmol) in DMSO (1 mL). A constant current (10 mA, 0.3 F/mol) was supplied at 70 °C with magnetic stirring. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 30:1) to give 1-naphthonitrile (2a) as yellow oil (52.1 mg, 0.34 mmol, 68%).
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Ethyl 4-cyanobenzoate (2f)
The electro-reduction was carried out in a 10 mL vial equipped with a carbon felt anode (Nippon Carbon JF-20-P7, ca. 320 mg, dried at 250 °C/1 mmHg for 1 hour before use) and a platinum plate cathode (12 mm × 3 mm). The vial was charged with a solution of Ethyl 4-iodobenzoate (138 mg, 0.50 mmol) and tetraethylammonium cyanide (391 mg, 2.50 mmol) in DMSO (1 mL). A constant current (10 mA, 0.3 F/mol) was supplied at 70 °C with magnetic stirring. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 30:1) to give ethyl 4-cyanobenzoate (2f) as colorless solid (60.3 mg, 0.35 mmol, 70%).
3-Methoxybenzonitrile (2i)
The electro-reduction was carried out in a 10 mL vial equipped with a carbon felt anode (Nippon Carbon JF-20-P7, ca. 320 mg, dried at 250 °C/1 mmHg for 1 hour before use) and a platinum plate cathode (12 mm × 5, 113.2, 116.8, 118.7, 119.3, 125.4, 130.3, 159.6; IR (neat) 3078, 2943 IR (neat) 3078, , 2230 IR (neat) 3078, , 1597 IR (neat) 3078, , 1038 .
Terephthalonitrile (2j)
The electro-reduction was carried out in a 10 mL vial equipped with a carbon felt anode (Nippon Carbon JF-20-P7, ca. 320 mg, dried at 250 °C/1 mmHg for 1 hour before use) and a platinum plate cathode (12 mm × 3 mm). The vial was charged with a solution of 4-iodobenzonitrile (115 mg, 0.50 mmol) and tetraethylammonium cyanide (391 mg, 2.50 mmol) in DMSO (1 mL). A constant current (10 mA, 0.3 F/mol) was supplied at 70 °C with magnetic stirring. Into the resulting mixture was added H2O (15 mL), and the mixture was extracted with EtOAc (3 × 5 mL). The combined organic phase was dried over MgSO4, filtrated, and concentrated under reduced pressure. The residue was purified by column chromatography on silica gel (hexane/EtOAc 5:1) to give terephthalonitrile (2j) as colorless solid (36.5 mg, 0.29 mmol, 57% 
